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ABSTRACT : PURPOSE: To provide the structure of a nonvolatile semiconductor storage device high in 
integration. 

CONSTITUTION: In a semiconductor storage device where a plurality of nonvolatile 
semiconductor storage elements are arranged on a semiconductor substrate 1 1 , the end 
of a source electrode 32 and one end face of an element isolating insulating film 42 are 
arranged being conformed on the semiconductor substrate 1 1 , and further this is equipped 
with the second polycrystalline silicon layers 38 and the first polycrystalline silicon layer 48 
to become gate electrodes being stacked on this element isolating insulating film 42, 
conforming to the on end face, which conforms to the end of the source electrode 32, of 
this element isolating insulating film 42. 
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mm i ] i&te**<c 2 m&i&mt>W!&2tiT»& 
z <D*m&m&<o±iz&&2tx-mm&%& 2 mu&m 

m*% z t z*mt?z*mx&*mfrmk$im. 
MM23 tway-nra. mmz&mrzitto(D 
h zmzmrz z £&tta£t*»M 1 e* 

mm 3 3 n*. nmm^mmun 

MM4] _ fc ifctf B»ftWM:*HT_ 

c t *&mtrzm*m 2 e«© 

mm 5] i»Ey-h«fct MUfmy-^e>m 

G*t+zm#m 2 iEMo*m%&¥mi*&m£m. 
mm 6] m&mmy-h\t, m&5*w&&*m 

mm 7] & 1 ©*«tt£*T*¥##»«fc*ft 

K>aE*«#ai«cD«tt»«fc^sn, itrEie 1 
mmt. 

z<D2 sttftJiom^-«ai^tte¥mnfE±T8 
ttettss. 

mmsj i&ey-h«tt. timzwmrztebo 
s»y- h c i^wR<hr *«M 7 e« 

mm 93 ireiMy-M* w£*T#**e*si 

mm 1 0 3 «HB»*y- h ^frtEfSttffi* t 
r^«««^!gii^rr^ ct>MMkT*m*m 8 e* 

[km 1 1 3 Key- «ie#*y- 

w*fc»«>«niy- h **Kirr* z t 
ztmt* sum 8 ettaTOffl£**fflB*s*. 

MM 1 2 ) iSE«»y- h tt* «& 5 



mm 13] mi <»mn&zGTz*m&m&<»% 
ttMticv-x**. fi^ ft. wee 

2y-Mg**. «fpy-h#J!*WM*ftfc«¥ 

»tt©Mo s h v > s?a * srrs^witt* 

zam?»mi&maim\j-xnM4>m*km£i-* 
n>* y- h mt c t t«ittaw«t* 
c»m 1 43 awey- h»i«re*»y- h ^ w 

Effigy- h±fcWE»2y- h«H«*lTMS 

20 tiT\,*ztiimm*y-hkz$toztz#&t?zmjz 

[mm 1 5 ] ia£»26y- h \*mz*mftm&tof& 
&&i&±\ztb&m 1 <&y- h«M*4N,r, md*? 

»(!W«±fc-a*D±tfT»«ftTl4*Cfc*« 

«tr<5»Mi 4 g£«^^n%#¥*^m^«. 

M M l 6 3 WEffBy- h ti»* 5MOS 
?#J§3ftTV>*£££*^£T*SIMl 5ffit©^ 

5» mm 173 tuey-xtttt. ttE*«*«*o 

«««t**^*ct*f»«tr*iiMi 3 f e*w 

[MM 1 8 3 *m*m&o&m\zm=?tomm<Di6a 
&zm£tzB&v* 

^y-hE«*»«t, 
40 -^<7)ffirEy- hE»»C»*ftT^-6««© 5 t>T7— 

ttrey- h e»i: we u s?x h t ^ n l twe^ 

iJE**frai«4:BE»ll«fflTffijfc*ttK:ttaft©« 1 
WEy-hfilt»EU^hi:*TX 

50 [00 0 1] 
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Hf *t>©T**. 
[0002] 

U&Xto&m B2 3fttfB2 4Ji, 77r>aREP 

s i 1 1 ©aac. * : f #r#<&s i Oi & 

1 2 R30 2 * * 'JtHC 1 :?<0«£T#5tC3l£ 

y-Mfi»R£LX<OS iOi ill 3&M&tZ. 

[0 0 0 3] -ttDft, CVDttT£*§ftS iRl 4*£ 
RCJMStt, CCD^AS iRl 4ISTOMeP-:7 

X>yLX. £R£S igll4fc^'J-fe/KZ>fflC»jC: 

[0 0 0 4] £RAS 1H14±0«BIZ, 
«S£ffi<DS i Oi Rl 5 *LX. S i O* 

& i 5 h<D±m\zc vDffiT#ftas i jk i 6 
*, rcD^es s i Ei 6 tz*mz Y-zrt*. 
[0005] *ca«* $mas liieisio, ri 

5££ISfcS iKl4iS IOi 011 3<fc«\ S id 

cmxf*. ^rotejft, ^e&s mi 6Tfc«y-h 

[0 0 0 6] S im&l lCD^ffiO^^TV-X 

*-->y-T*« -tUT, £fcSS SKI 6^£:7*h 
Uy^h2 1tm^i:lT, S l*lCPh 
os* ^ 7 0 k e VglOl^tl x l 0 1 ' cm" 1 

[0 0 0 7] f(Dft. 7*hWvXh2 1£B£-T*. 

fc^X^KUX, SI£fill*JCAs- S70keV 
ISOlWTlx 1 0" cm-'UaF-vCRK'f 
*>SALX. N" «2 2<kO*>a^K- »2 3&#£ 
fa. N* *2 3tN- R2 2£TRRS*lTW&fl>a« 
V-*2 4T*D, N* R2 3CD*a>6J*oX^*<&)&* 
h*K >2 5T**. 

[0 0 0 8] £Lfc0)«fc *5 tC LXRji Lit 77yyaEE 
PROMtt, R£*9fcEPROMtR«lLX^**t, E 
P R OMO <fc 5 JCV-X i: K K >fc#SHCRHi« 

4K»«££EPiinLX> #»y-hT**£*££S m 

1 4C$f*2tro>*«f£7 7 T 77 — y;^/WA 
e>xa*. 
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[0009] 

[^^fttcfc-jt-raaua] t^*^ B2sc* 

-T<k7<C, #*£flS mi6^H2 3 4»Tfeto^|6j^(fc 

■TtiLT, sio, ii2o«smasiii6 
T<&£*K{fcRLXt,>*^ d©^isasmi6TT 

[0 0 10] «*f& 02 5{C*^T> awy-hGi 

T^fffcy-hfcflrastfs&tf*^ «^iv-xs 

i lz0#JHs KH>Di IC6#;PK 8«y-hG 
70 1 IC 1 2#;i^£8Jflnr*. v-xs 
> -KW>Di [8]£i«n**fil<&5S* *yhXW£ 
hD>tf«*Y-hGi T01HKf-hfcRRSn*2: 

fcft«*LX, HK>Dt , Di £FK>Di £<D 
KJTt)i©*<giiS iRl 6TT£6JA, B(02ffclCR 

mr-bGi . G. T«MMy-l*«Cfe**hXl^h 

a? D>^R<*nxL£5s*n#a&*. 

[ooii] -ec-r. ±£<&j:?fcttRrn£@*-r* 

10. 01 1 2 o^ie 1 2 x ££tetts mi 6#*>y- 

X2 4«'\&ffl2tfX^*. 

[0 0 12] l^U 7-X2 4ffi^£ffl£i*fcS iO 
S iOi Rl 2 0&ffi#£tt7-*2 4©*£j£< 

30 [0 0 13] f:T, ^Wfo<i:»?» 
[00 14] 

[RB£#fc-r*fc«e>©^a:] ^k^h. ±es«$* 
«f*)td&^ ^tt«*fc:2affiftiH^*$nr^* 

itre 2 fittttR^Rfflt »^ txE«$n^*^R« 

»R^. C<D*^RR«|ti[)ReS#1-«-«R^S 
^ ^UXil<D*^Rtt»R±K:tt»E«$nx^*y~ 

htt, ttC«^RWW±«:-OTIoX«ieettR* 
«*i:$RXaa»R*5ECWTa. »Ey-h 

3*R«tt¥R#e*S«0«fpy- h iSVMCftttt 
xv^. 

s» [o 0 1 53 mi©**ti-^rr*¥ 
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t, »e*»**«©fiHt««ft:»*an. wesiii© 
#«tttttj»oii*#ttft<>^» 2 ©s*tt£*rr* 2 

BitBBfc. C©2*ttM©«li-«lJWIWE«l 
#S«J:TS£LTE«an, ±Efc¥#<*E*£B* 

^*m»wic^(iT*^(D*^weiwit> -©* 

y-h«£*=rr*. s*. taey-h»tt> 

y-hKt BE«^«*R±*-aW?T8WBBtt 
0«±CM$nTl^. iaE#iBy-h£f&K 

ett«*tftWT*w«ftKicrr«. &it> wey 
a&Effaiy- K^Bwwre««r*fc*- 
©«*y-h«fc*rra. Benny- n*. 

[0 0 16] SIC, *58Mtt. »l©B«tt**T** 

*<««©ett«*tc7-xntt, H W 

sn, «©§tt««±K^i©y-ne«Rs^i,r» 

ay-K B2y-MMa* nny-h#fl*MBE 

«R±TB*l/TKBS*U t&e&*»&te¥*#Ett 

**#B»»«©ttEy-xn«©«Bfc»£-r*--*ji 

BfcB#bT;i©*WB»»K±fcaBfiB3nw 

«y- *tz< ney-hBtttfesa 
y-h*, irffi»aiy-h±ictfffl2m2y~hfisi*«* 
^u-c^snrv^iweasny-hts^T^s. 

«rE^l^y-h««l^tT, ttE*T#«6«* 

- h nm& 5 mo s*#a,& h ^ >vx*©#jay- h 

£tt»B»«HMftBB±r0*S*vrv»*. ft 
ey-x«««, irB¥**S«o«tt««^ffiS»{c 
ft*«2*«tt^tt*$«<^^B^«B«ti:. - 
©•v>*«B*©*«CMEU aWMMnttfttB 

2 antt*tnr6B < *A/«»v«B«* t *rr*. 

[0 0 l 7] *B93I2. ^•{WW^affilc*^ 
#B«©tt«*«*K:»rtU tfEBftBt&fc^T 

U -tt©l«y-hE»fc**ftTir>*««©5*T 
y-XBatT^MWtteBflai***^ t&E** 
^SSRM3Ey-hE«±lwUvXh*^h?U, i&E 

y- hEUtiWEu^x htsrTxjMcLTfi&eieBB 



«ft©»i©^«#i»^ u&ey-heatirBbvx 

h t fc^X * C LTBB4**a«lC»ai/W*. 
[00 18] 

[Ml *»BC±««f»W*WM»fit ±E 

BB©*«fcB£UT**#BlB»B*BlfiU *S£ 
£©*^aB»»B©ft£-r*--am£B£LTy-- h 
20 »*c©**#«»««±lc«BEBUTatfl/T^ 
*. z<»lt*>. y-x«*«y-hfi«fc#LTB£« 
K«*j«LT^*©T, y-hEH©WB^*0V-X« 

.fcttfcfc atttt&7-X-*>y-£Btt7nfc&-Dv- fco 

av^BttW<ra«BB*B««££^**. 
[0 0 1 9] * «W!fcJ:*W«tt4MWH2« 
BBIi. *^B««*y-h«K3*bTSB*^» 

SlR3&IS#fc<fc0. y-hE»©WBttV-XB« 
©BtUTBffl-rntfJ:iri©T, y-hE*S©fB3W£ft 
*<fcO &&<*£**££**?£*©?. ft*£«cfc9 
t>m**©K^^»Btt 2 tM^Ett«B*ll«-r5 C £ 

[0 0 2 03 **JfB&¥S<ME«g 

B©«a;frttTtt, y-x«*£-r-**tf»*«HSi* 
Si^fcWffXftfttfy-hBBifcV^X hftME 
L, ;r©]^xh£y-he«££vx*icLT*^# 

[00213 i/j^t), v-xnm*M&t*tt*>\zmK 
?»«p?xM2. y-x€*jw*Ba**nMWB* 

JM6-r*fc«fcMH>TU*©T. BJD«fc^X*>y 
[00 22] 

[£J6«3 ttT. *«B©-§«fi«** H17JMB2 2 

« [ 0 0 2 3 3 rf> B 2 £E ViT-e©«l«&R^T«>. 
0 2 tt*»W©-^Jfi«T**^l»tt¥**E«g« 
©K«t*TOBT**. B2^©-^B»TB*nfc 

«9UTVi6. ^©WBtt^MMWaBfiB©^^* 
U-t^3 Ott, *n-fnV-X&1RB3 2t, tfyh5 
^>t^r^£«3 4 <h«A3 5Tn>^^ hSti 

2 U 3 >■ 3 8 t-t©Tcm 2 y- h^ftfi* 

^UT»j6y~hi:^^l^lSSvU3>B4 8SX 
59 ^y^y-htliLtlfLm. 
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[0 0 2 41 wc. *xm\z±zmmr\t. ***** 

£tt*«Hi***4 2T*T&nW*#, £co*^ 
>*3 8&^V-Xtt«Ui3 2i:&eft^ttC^$n 

[0025] *xw<»-*mmzfrfr**m*K 
**»©iB6#ifefc3t>TH i stf a 3 752B 2 2 cjh 

^TMW"*. ZtllomzZ^X. B37*5B12 
fcL H2IC^T^»«^^E*^«^»fi xg ^ (0 
KSIC*¥1iB. HI 37SSH2 2Rl«ll*. 03 75 
£B l 2 icfc*3fttfc#5-f >lCi&5B«fc:*:«»rffiB 
Tfc*. H137*2H2 2fttf*lKfi*«> 

0 (a) , (b) . (O . (d) J«n^nH3752 

01 2fc**©I- IB. I I — I I »• MI-II 
I »; I V - I V«i;:*tt6«tf®B£*iNfr***. 

[0 0 2 6] ST, B3RtfHl 3lCW*r«fc5l- ft* 

j: o nxw&ftrhzy * h u v 9 9 y a l o c 

OSifc*fflV>T, PSS/U3> (SI) ¥*#MK1 1 
±©*«Hi«Hi4 2*»*r*«MCH»^ft^^ 
•7*h***U lOl/^hSW^^^ 

5^ij3> (si. no R4 3*»«r*. -to*, a 
jgar*. hi 3ic^-r<k*ic> H3oi i 

I - i I I flu I v— I vmXfotz&EtZBRiz*? 

[0 0 2 7] ^IC. H3R^14iC^-TJ:*^ SI 
» N< *4 3ftXy*>*fcJ:9**U aittLfc** 
<*£fcl l<DStt®*4 4±C8 0 0rX?'-A*B& 
CT* 1 y- h*fe*4 6 fttt 1 0 nmtl^Rfl^ 

[0 0 2 8] B4fttfBl 5C*?£3IC< N 

fifC nfcSS 1 U 3 >• 4 8 

fci i<D**Cft**M**tt (fiTFCVDttfc* 
T) \Z£iT, mi 5 Qnmg£tf>**£ft*U ttfi 
l»**4 4J:«*U *^8«Ml4 2mi 

s*u H4oi i i — 1 1 ib* iv-iyw 

fi-> >J 3 4 8 ±K*flS***T*« 2 0 - 2 5 n 
m»«OONO«M»6tt**2y--hlMWl5 0* 

[0 0 2 9] *IC. B5fttfBl 6fc*T«fc5£> ±C 
&2y-hl&**5 0J:«>*£tt*C« 2e>CN£lCF 
-ftlOtm 2 MM^ >J 3 8 8 € C VDfctC<fco 
T»3 0 0nm**©««:*»«. 
***S"J 3 >! 3 8 tO^TIi, M«C*CT* 

±*cws « * *«M"«J:fcT#y*-f H*jftE»^ 
[0 0 3 0] B 6 RtfB 1 7 it "5 IC« 7 
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TR I Eft***) £fflV>T. I - I *. I I - I I * 
-5Wa«tffc/^->*»*L, *2#»»3''J3>* 
3 8C*D7-m«r#/*-r*. i©9-H«tt. »2 
£tefi->U3>*3 80TtC*€>irC«2y-h«*«l 
5 0, »l£Sft>U3>»4 8***±»*vX*i: 

. i - igu- I I — I I*IC»^T*fc***Htt. Bl 
7 (a) . (b) tC*rt*DT, fc*7-F»±fttf 
y-X*±0»rMB££bTV>*. 

10 [ 0 0 3 1 3 Ztl* 0 . *8B<&*i&xg<DMfc*g« 

**«**&*. *T, B7&tfB18, *ICH18 
(c) • (d) fc*TJ:3fc. y-x«M:fc*«ra> 
«lBD-T*J:*C» 7*h'Jy^7-f-ft*VvcBC 
^-rH0rC7 * h U 5>X h 5 2 &&&t *. 
[0 0 3 2] B 8 RtfH 1 9 fc**"*? fc v _R 1 

2KWiy-MM*4 6*x**>aa**-r*. £ 

I I - I I Wcft^T^fctfSWB&B 1 9 

(b) 

20 [0 0 3 3] &\Z, B9RtXH2 0lC^T<fc5l- MB 
7*M/5?Xb5 2ftlW2#lift^U3>J13 8K:J: 
oT*l*«n*7-F***«**^**fck"C*l* 
U -f *>ttA**JB^TU> (P) 
«XUTN- 156$. Sfcfcfc* (As) 
AUTN* |5 4t«L-ll««)V-XW3 2* 

-cottJBfci i-i i*Jr»^T*fc«»fffi 

B&B2 0 (b) I I I-I I I** IV- IV* 

i:^r^«ra^^2o (c). (d) 

30 [0 0 3 4] ^-Ofttt. B10RIXB2 ltCTp-TiP 
JC, 7*hl->*Xh5 2€:l8^U> FW>ffi*t3fei 
e&r£*PT*<fc5C* y*YW99y4-W*X 
BlC?n-rfiSflt7*h^^H5 8ft**U ^^t>ft 
A*M»T. k* (As) 7N*«¥*»**1 1* 
fc*XtTHl lRt^B2 2 (d> k:^TJ:5K:. 
-f>***3 6*»Wr*. \ 

[0 0 3 5] -eUT» B 1 2fttfBlK^t\fc5lC> « 
***tHC<CVDIfeCJ:0*n***6 2*»* 
L, 7*hUVy97-f-*J8^T*BFU-f>*** 
4» 3 6±^SWDtT» ■□*6 4fcX/ty^*K:*07 
;uax^7A (A I) 3 4*«rr«!li:t*0*i*3 5 
«MU 7*hUyy97-f-*J8^T/t^-=i>y 
r-6CtCi:Dr*5fi*3 4 <tf * h*> *»*U 
T, Bl (a) , (b) , (O . (d) . B2. Bl 
3 C^tW^^MWE***©*****. 

[0 0 3 6] &±&mV1tH&!ZZtUt. O3fc^6c0F 
LASH EEPROMC0«ifi^&<r«ffc^^^«r* 

50 ^^^^ett^p^^ti^t^T**. 
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[00 3 7] 

m&*m*&m& v-xttBsy-hEatttL-ca 

[0 0 3 8] *£EK<fc*W&tt¥*<ttett£ 

«ttxa?f-rn«<i:viOT. y- hEawrawssE* 

* o < c; o 

10 0 3 9] *»«fc**:W«HS:¥*#Ett 

ttia« ± o tfy- hEa±(cu$>x h 

«&JBf£UTV>*. *<r>it*>s v-*»«y— hsa 
[0 0 4 0] V-*««£Jglfrr*fc*&icm> 

X*>^Xg«*ET&*. 
[0H<Dffi#ft82H] 

[01] *»93<0-«fiW**L,» 01 2\Z7TCtW&X. 

git*m*i-ia, ii-iia* iiia-iii 

ft I V- I Va£»5E^A<0Kr®0T&*. 
[0 2] ^^©-IISIWS^TStftt^VffiHT* 

[0 3] 02ir^-r*5BW^-^lSWSl«iXg^^a 

[0 4 ] 0 2 iz7!<r*m<»-vmm*:nmxmmz& 
[05] 02c^-r*»^-^ifiw^«ifixe«»:K 

[0 6 ] 0 2 tC^-T*56W<0-^ifi«€:«iiXg«^K 
9JT*fc*<Bgmta¥ffi0T**. 
[0 7 ] 0 2 JC^-r*5BW<D-HJfi«$a^Xg«lCS2 

[08] 02ir^i-*5B^©-n»«&iugxe«(cffi 
9IT*fc«>0£«&fc¥fl50Ta*. 

[09] ®2izK+*%w<o-n%mznmxum\z® 
[0 1 o ] 0 2 \z*T*%w<D-&mmz&&xm&iz 
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HMJiT *fc*<&SSI£*¥®0T<& 6. 

[011] 02K***BEO-^«£SitXgfcK: 
IRWr^fca6<OSaWfc*:¥ffi0T**. 
[012] 0 2 K*T*B91<&-S0fc«£«iSXg*C 

awrr *fc«e><oB^£^^®0-c* 6. 
[0i 3] 0 3 izTKtn&xmzsvz i - is, r i 
iii«- iv-ivmtz®5& 

[014] 03 K^TRjiXgCfct** I - I*, II 
-I Ifi, I I I I I I I V— I VaKiQSS 
$Jfc*:ffl0rffi0?2>*. 
[015] 04 K^fiilXg(C*5tt* I - I a. II 
-lift, I I I «- I I I & I V— I V*IC»5» 
fllfc*:<BI0rffi0Tfc*. 

[0 1 6] 0 5 iZ^fSifiXglC^^ I - I a. I I 

-i in. lim-iiiE i v- 1 vsucft^g 

[017] 06 UTivrifcsxgKistt* i - i a, ii 
ii ia-i i ia. i v-i v*k»5s 
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